INTRODUCTION
Over the last couple of [64] following the pineal conference 1996 in Sitges, Spain.
In the present review 70 references about melatonin have been selected from more than 1 000 publications that have appeared in the past 3 years. This summary is thus limited to a few studies and focuses mainly on new and often complex results about melatonin in humans. It is still too early to try to summarize the knowledge regarding melatonin in humans into a comprehensive hypothesis about its action. However, the methodology in human studies has become more and more sophisticated as the research front moves forward. The relative importance of the different studies is not possible to judge at this point.
Several excellent books and review articles about melatonin have also been published in the last few years. Bergstrom and Hakanson [7] reviewed the history of the pineal gland from 2 300 years ago. Lerner and associates discovered melatonin in 1958. Also included in their review was the ' Shafii and Shafii [48] and the possible relationship between breast cancer and melatonin was published in a book by Stevens et al. [50] and in a review by Brainard et al. [8] . Continued research into magnetic field exposure shows that this may reduce melatonin concentrations in humans [21] . Touitou [57] has pointed out that the secretion and release of melatonin depend upon a large number of exogenous and endogenous factors such as sex, age, pubertal stage, menstrual cycle, drugs, season and light. It is also a time-clue provider used by humans to adapt to the environment.
The pineal and psychiatry was reviewed by Mullen and Silman [36] . Modem [33] discuss the etiological significance, diagnostic potential and clinical utility of melatonin in psychiatry. Kendler [22] [10] covers a wide range of diagnoses and conditions.
As a basis for human studies a worldwide reference data bank of melatonin excretion across different ages and latitudes has recently been reported by Wetterberg et al. [66] . The (18-62 years) , height, weight, urine volume and geographic location.
MELATONIN RECEPTORS AND RECEPTOR FUNCTIONS
The development of characterizing melatonin receptor subtypes is rapid. Recent efforts by Gubitz and Reppert to clone further members of the melatonin receptor family have led to the identification of a novel G-protein-coupled receptor in human pituitary [18] . The [20] found elevated nocturnal melatonin in women with idiopathic hypogonadotropic hypogonadism (IHH) . Melatonin In a further study Reiter 
Glucose regulation and melatonin
The role of melatonin in human glucose regulation is poorly understood. Under normal conditions, glucose tolerance is modulated by circadian rhythmicity and sleep, two central nervous system processes which may be influenced by melatonin. In the presence of a constant stimulus (e.g. intravenous glucose infusion), blood glucose levels increase from morning to evening and further increase until the middle of sleep, when a decline towards morning levels is initiated. This 24-h variation is due to co-ordinated changes in insulin-dependent and noninsulin-dependent glucose utilization (e.g. by the brain), in insulin sensitivity and in insulin secretion [58] . Melatonin [40] hypothesized that there is also a reduced production of melatonin in winter seasonal affective disorder. The reason for this would be the relative shortage of light, coincident with a predisposed metabolic error, with no switch towards serotonin synthesis among patients with winter depression.
Lewy et al. [27] have intensively studied the phase-shift hypothesis for winter depression. In a recent report they assessed different light-exposure schedules in seasonal affective disorder. Fifty-one patients and controls were studied. Subjects were exposed to bright light at either 06.00 to 08.00 hours or 19.00 to 21.00 hours for 2 weeks. Morning light phase-advanced the dim-light melatonin onset and acted more as an antidepressant than evening light, which phase-delayed it. This is in agreement with the report of Thal6n et al. [54] who studied melatonin as a marker of circadian rhythm and the effect of bright light on melatonin in 63 depressed patients, 42 The effect of bright light on cortisol and the relationship between melatonin and cortisol were also studied in the same 63 depressed patients [55] . Patients Slotten and Krekling [49] [15] . In their randomized, double-blind human study, the short-term photoprotective effects of different antioxidants and their combinations were evaluated in vivo. Vitamin C (ascorbic acid), vitamin E (alpha-tocopherol) and melatonin (N-acetyl-5-methoxytryptamine) were topically applied, alone or in combination, 30 
